Modulation of chrysarobin skin tumor promotion.
The present study examined the effect of several prototypic inhibitors of phorbol ester skin tumor promotion on skin tumor promotion by chrysarobin, an anthrone tumor promoter. Retinoic acid (RA) inhibited skin tumor promotion by chrysarobin; however, the degree of inhibition was dependent on the treatment protocol. When RA (10 micrograms/mouse) was given 1 h after each twice-weekly application of chrysarobin (220 nmol/mouse), a marked inhibition of papilloma formation was observed (78%). In additional experiments, using a once-weekly application of chrysarobin, RA also inhibited skin tumor promotion but the magnitude of inhibition was less. Interestingly, RA (10 micrograms/mouse), given 1 or 6 h after the promoter, did not inhibit the induction of epidermal ornithine decarboxylase (ODC) activity induced by a single topical application of chrysarobin (220 nmol). Fluocinolone acetonide (1 microgram/mouse), given 5 min before each twice-weekly application of chrysarobin (220 nmol/mouse) effectively inhibited skin tumor promotion (88%). A 0.5 or 0.25% supplement of alpha-difluoromethylornithine (alpha-DFMO) in the drinking water inhibited the induction of epidermal ODC following chrysarobin (220 nmol/mouse) treatment by 85 or 70%, respectively. Supplements of both 0.25 and 0.5% of alpha-DFMO also led to a 50 and 61% inhibition, respectively, in the number of papillomas per mouse after 25 weeks of promotion with chrysarobin. Interestingly, 0.25% alpha-DFMO in the drinking water did not reduce the number of papillomas per mouse after 20 weeks of promotion with 1.7 nmol 12-O-tetradecanoylphorbol-13-acetate (TPA). However, the number of papillomas per mouse that were greater than or equal to 4 mm in diameter was significantly reduced in both chrysarobin- and TPA-treated mice. The data indicate that RA, FA and alpha-DFMO may be general inhibitors of tumor promoter regardless of the chemical class of tumor promoter. The ability of these inhibitors of phorbol ester promotion to inhibit anthrone promotion indicates that some common biochemical pathways may exist for both classes of skin tumor promoters.